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(54) FABRICATION OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To obtain a semiconductor device provided with a gate 
oxide having low trap density within the oxide and high dielectric 
breakdown strength by subjecting the surface of a silicon layer to 
high temperature thermal oxidation at a first specified temperature 
and then to low temperature thermal oxidation at a second specified 
temperature using a mixture gas of hydrogen and oxygen. 
CONSTITUTION: The temperature of a semiconductor substrate 5, 
provided with a silicon layer having selectively exposed surface, is 
raised in an inert atmosphere which is then switched to oxidizing 
atmosphere at a first temperature of 850-1 150° C thus subjecting 
the surface of a silicon layer to high temperature thermal oxidation. 
The temperature of the semiconductor substrate 5 is then lowered 
to a second temperature of 700-800° C and low temperature 
thermal oxidation is carried out using a mixture gas of hydrogen and 
oxygen thus depositing a thermal oxide on the surface of the silicon 
layer. For example, a first gate oxide 1 1 is deposited on the surface 
of an element forming region using the double stage thermal 
oxidation. Subsequently, polysilicon is deposited and subjected to 
high temperature thermal oxidation in pure oxygen atmosphere and 
low temperature thermal oxidation through combustion of hydrogen 
and oxygen thus depositing a second gate oxide 21 . 



mm J ?m?.?-\w& 




LEGAL STATUS 

[Date of request for examination] 1 7.03.1 995 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2636783 

[Date of registration] 25.04.1 997 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
r jection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Offic 



http://www1 .ipdl jpo.go.jp/PA1 /result/detail/main/wAAAa24505DA408255905P1 .htr 2003/01 /31 



(19>B*38rfW (JP) 



< 12 > £t M 4$ tfr & $S> (A) <ll)#f*WH&38## 

£^^3^8 - 255905 

(43)&WB ¥^8^(1996)10^ IB 



(Bointa. 6 mm* iftommn pi 

HO 1 L 29/78 HO 1 L 29/78 3 0 1 P 

21/336 21/316 A 
21/316 



m&m* m msmami ol 4 h) 



(21)tf»## 


tt«¥7 -57850 


(71)ffl®A 


000004237 










(22)m^B 


¥^7^(1995) 3 M17B 












art* i*E 








m^KiK^STS7#l^ H*«3U* 














(74) A 





(54) [#SiCOfc*H ^^secoKifi^^ 



(57) [KM] 

mm: mmmmtm< > ^, jg* h * * ^?bk 
mm] t/vx>m<Dmm*m&8 5o~~i i 5oto 




?z^#m&z*immmmtpv&Mo 8 50-11 
5 0 "com 1 <DM&KttoMmrcmmmMcw 

aWB*aJW*S«*7 0 0--8 0 0 - C©»2cOjaK* 

[»^©»««c»^] 10 
[0 00 1] 

[0 00 2] 

^fflfl[3fts«UC^>^>e>^jSi, «fflStt<fc*)*>A 20 

U Frt»A^7«fc&ffiffltt*r 
MLTI|{BMUfeaWOPAlBjWlt*riWOU#» 

«©7>e>^tt*Sit5^-^ («F§gnae3-i 1 

1 6 7 0#&*S#M) #H»*.TC>*. 

[0 00 4] H4ttffi*©*«#«a©»fi*ffiCD--« 

[0 00 5] ekcc^t*^ bssh. rMffcjPrtcc 
»Asnyt**#^*^-w, B#^ijt a srKBMb**© 

KSiaSTa «7 0 0^8 5 ox;cci93esti*ci*«* 

Mccflfiur, WfcUiiCT, (ccrti90 o°o 

*tiBK*±ff3^S. CCt, to *»&tj £r<DS& 

IHcc*jc*t«. »ki»jt©fc«> 1 %«fi©WR**^ 

ST, ( 9 0 0 X) Kliil,fe£ C * © 

m&mtLv- bmitmzmm-fZo tk^2oslm. 

MM2 0 S LM7WUU 1 0 n.m«!£jffi , r&©ec 1 #S 

aiMwimt*«4^5»T**. ussn, a^isayt* 

^-C<D^K"C^bMSL/c¥^^x^-53:^Jt 4 - 
, A>6t a *-c±H&<»*©Bl***fc&*#H»* so 



^¥8-2 55 90 5 

2 

[0006] aMfiffl:pi©fia{k twc x ffifb 

■WR»tt0&£3*»6. (BHHfc (70 0-8 0 0 
°C) ©«attfci^6nT*s'K -/>^>t>^ffi*ffl 
7 5 0 "C©** • IM^IMt&JWBl* 6tt£Ji§£ 

[0 00 71 05 K^3^^it«{g©«ji^a©flb© 
[0 00 8] 05«:>jVrJ:5K: k Ifflt, riMbjlPftCC 

, srccBMb^oayifflST* (7 5o°o z-cmuz 

ft, flSMtt r^fbtt^am «:*»*. 
sm$n/c: > y 3 >s^$> * t y v y a >l©^i 

Wilt, 3^6 1, *tTOJHra"C»{b«yi*Ji'r. CC 

■e, ^2oslm, if2 0SLMt 4 mi tmm 1 0 

nm*^-r^<D(C^«^K{bB^ra«. 1^40-60^ 
[0 00 9] c©<£5Ct. BWc*^«:<fc-SS5MJ»K<b 

rtt^n/cy- hiMbm*. (a) jb* h ^ ? 
«^{b*y>&i». (b) gMbaux^ac (oy- 

So 

tut*- nwutctt. (a) ^wwi4 (Q| D ) a* 

(B) HfUMWflltt. WfcWWMir© 

[0011] 

©•Mttftftt, iWJSMfbjSr»IM»W»Wtt3&sfi<, 
■WiWtap^KOi^cOWH^^v <ffia*WWbffir«: 
m<m<D < , M{bH©fflJHiHBE»tt 

[0012] M^^O h =7 v TVflE^/jN 

[0013] 

«*aw*s«i^?ittaaa*TffiaL8 50-115 
0 -c©^ 1 oaapccR5E0fc««rM{btt»H»«:W» 

Krge^s»s««.7 00-800 c c<Dm2cDiag*rp^ 
mev y a >ji<D«iBK:MiMbit««dtr 



3 

[0 0 14] 

urn) mim<mi*w&e>jt#~z/*<Do>tr>tc % m 

&<tSi-OH, S i -H»ftfc<fc*«*h**:/BK 

&itL&s i -omcg&^tt, *<Dm$k. mumitmo io 

*>ft* e 
[0 0 15] 

[ o o i 6 ] m i sfcife© 

[ 0 0 1 7 ] m 1 ic^TJ: 5{c, 3R^-J&a««cr>g|ffi£ 
jFOflJJWfiftT^ (7 0 0-9 0 0°C) KIKES ftfcB* 

±M2*t, mat* -cmomBLTt <8 5 0-1 15 

OX) t f C$mLtctC6V7km2 0SLM, if20S 

[0018] xtc s mm 1 « rs&*sg£P&§ii& 5 -c 30 
/ftvmrzi*. mmt> -cmzou&r, (700- 
8oo°c) dcmmbtctc6^m2 os lm, ^2 

0 S LM©**WR««W{kJC <fc tl B##J t s ^6t. $ 

[0019] bsspj t . r«Mfctt#H»*S*a>6 
[0 02 0] C<DJ:5fc:. ffifiBfl^&CCiDJ&SSft 40 

7 5 o c c<D^a^b^s<D^r^{b^^^*r^*i^ 
tcJt^r«a«pra*^:iHtc (Mr8 0%) jswrrac 

[0021] mmm<mnfrh^m<tmmic& 



«f^8-255905 
4 

[0022] 02tt*»98<!:t!e*«CCJ:i5»^*iyfcy 

[ 0 0 2 3 ] 0 2 cc^*r J: 5 «c , iKytfflt«ilB14«5£mS 
T D D B W »c J: o r tf 6 ftfcM»*Jft*# 5 0 % cc & 
££r&c£ASftfc1I£c« (OEP) £fcj«*h^9 
?WKttWSfiAfc «fc £C - V»tt<D»t«*J«* h 5 

sitfty- bmm&&f$ t -r2>t±&ti&. erne*-? 

[ 0 0 2 4 ] m 3 li*^Ol£M«*l»Wr 

[0 02 5 J H3CC7jrrJ:5fc: % ^'J3>lf5©^® 

bfc2 8re^ftffi*flH>S! l hltfUR 1 1 *»ia 

-r*,, #C*C, miy-hffifblBIl 1 ©±CC* 1 

i/y 3>JR**t»LT*<Z>Sffl* 1 0 0 0'C(D*GS«# 

H«*rowja««ffc«ffli. 7 5 0 x;©*3RWR««i 
«c«feSfiS«iM^t«ffi*ff 1^2 hK*b«2 1 

^u^>M*ii^urcft^^^^-->yur^D- 

f^>^Mil2, ^2y-h^bM2 1, ^J> 

112 2, 7P-fy>^y-Mil2^vX^il 
r>';3>I«5(C^«M-ft>aAl/, EEPRO 

[002 6 ] C cmt*r^^i t 02^- b«titM2 

i ^flc-r^M^fr^afcjefltor 1 b& 

i^fe#«:«we'r scit^o. i o 5 o °cj^ 
±©^M«:<fc 0KlbJg©««K«lilif^^tTS<»:C> 

[0027] 

ffc^tf^ 2fmmmiK&vmmmzBj&?zttK 



C4) 



«fH^8-2 5 5 90 5 





* 3 




m i ] *mM<D-nmmzmi?ztc&<Dm<twmu 


4 


v a -)i m<tm 




5 






6 


mmtrnm 




7 






8 






1 1 






1 2 




[0 5 3 ^o^**«ao«iS^ffioffe<DW*itt^*r 


2 1 






10 2 2 











i] 




[02] 



I' 

/ 

0 



O 



o 

X 



'I 



^ i 

0 



*« ft&E « 



[S3] [04] 




